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(54) EXHAUST EMISSION CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent fuel post-injected for 
supplying hydrocarbon to NOx catalyst from adhering to cylinder 
walls and mixing into lubricating oil. 

SOLUTION: A temperature and pressure in a cylinder are 
estimated with engine operating conditions and post-injection 
timing and, based on the estimated results, the lower and upper 
limit set values of the post-injected amount are calculated (step 
106, 107). When the post-injected amount Y1 for each cylinder 
calculated with the engine operating conditions and catalyst 
temperature is smaller than the lower limit set value, the post- 
injection is stopped, and the post-injected amount for several 
cycles is accumulated. When the accumulated value X reaches 
the lower limit set value or higher, the number of cylinders to be 
post-injected is calculated based on the supplied amount of light 
oil Z for each unit time and engine speed, and the post-injected 
amount Y for each cylinder (for each stroke) is calculated (steps 
108 to 1 10). Then, when the post- injected amount Y is higher 
than the upper limit set value, the post-injected amount Y is 
corrected to the upper limit set value and the post-injection is 
performed (steps 111, 112, and 1 1 3). 
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(57) [S»] 

[nil Nox»»K:KtoK*t«i»&r*fc86©ai« ■ 
6, 107) . x>s?>a*stt»ttt«ia«^6jicfflb 

fclMffiMSDCD&igltfiYl 3&*TBR«5gffi«fcO/hSH» 

Y (UhP-i'SO) ZWihTZ Uryyi0 8~ 
110) . c©«Wtt*Y*U:IBI^*J:Dt>**»*ft 

S Uf7/1 11, 112, 113). 
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H#MF»3fc<0|6H] 

fit3£#fir, JWflBrt*8«M©»aiaB&t:*««ffl!)S*» 
#S iCflin tt) ?Jfg£© £«*t*g<£r £ ffl *f -5 £ & 

t, 10 

[«*a4] iMBTiSRjs«fii, fflffiftftsan® i a 
ttHrt-rwssssft, «re±is»^tta, iMffi©gmfi 

1 U v hJU^D 8~2 0mm 3 /7> h □— ^©igBft"? 
8a9tSn-SHi*W«i:-r.5W*a2XM:3K:E«©l*i 

imaETisR^flB t mia±iH«3e«*«sr * c t 

m&m 5 iciBtto A«8ttnonft»ftSB. so 
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C589i©fiMlllfrSi9!J 
[0 0 0 1] 

[0 0 0 2] 

XRfcft (NOx) tiWbr**:»C, JWtflCNO 
xtttt£MU SHb7fc# OR*}) ^jlTt^tLTNO 
x ftkli left & l/TNOx £»7E*fl;-r ^ Kflfft*SS 2 ft 

xttiikiwi&riK^sRosfc^CTNo xMMb*a* 

^ ft 5 E £ ^ 5 ftT V i -5 . 

[0003] at#©rtiiB«Ho#ft*^«f»Kja. 

£^b*5S^£ftT^&<^fci*> NOxilTNOx 
***8sftrf -ftSrff-pfeJbt, ttftPft 

[0 0 0 4] L-#>U d©^feTtt. tMJfTSitoMI 
0, fcf* h>dt«6###*S^T*3-5- 

So 

[0 0 0 5] #P8¥8-7 4 5 6 UtttttT? 

fit.' #jJ*i:K»#35til*l|V>T5"J >^rt©S^©M 

ft^St^Bttc, »*»*ff3;:£T?x 

>^IS'n©#*?: @»T * 21 £ Sr»|g . 
[0 0 0 6] 

^u>^rto«sao*ft*fijfflT*wrf4, m 

^fc, ^W«W#fit, ± 

9ti#p#©isi*s©ssiiEieffiT*f < »frr* «t -5 tea 

SlL^»i-<, *»<D«**Mbi(iB«M*»&iPftT«6-3 
>»Tl/4K »aS:Kft****NOxjS!tt|tk:«»T* 



( 3 ) 

3 

[0007] -e-d-e, *x9jod$ lCDiwii, 
jt%m&i/ u > yif t #'»r * c t £ stiff s c £ t & 

[0 0 0 8] 

#fgHJ©»*Jg 1 Ttt, 

^«»r*«fls^an« (but r@g^Pgitgj t^jj) 

[0 0 0 9] £©J:3tc-rft«. SMMtmfttgtfriW 

Sfgat£^«-g-e%, H»»^©««**jR|B|-©ilAS6& 
iSKWtSutASff, NOxfMH|K£|fM:-V# 

[ooio] sic *»wT?ttii<E«»iftffl^a<o*m 

ffi (AjWma>«Etttt) &flfctt%&KIMfti&#ftCD4ft 
K:«fcoTlSrt<z>iBg^rt©£ft©^n©&$at&ffrr 

[0 0 1 1] »«3I2©J:3K:, 1»«3»3©« 

»«*3 V ®«i«»**«TIRRJE«i±|RSB3e*©IBHC3 

«4II#S©THMI> BLktZtt&fcKiz* SMMtbfcViifc 40 

t>, i d <B*mMm#±mm&m <os 

U ^KlCtt* L ttb>1Mtlt*©-k|Rtt) £sg 
. [0 0 12] £©*-&. ffi-&m3<D£?\Z. ljIMiQ 

©**tt*fl*TiEi»£*j: o /Jns v»*-&ta, ««»*if» 
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S©fc£&3#^->U >^fi^©«nRat*Btt©#*£8frih 

[0 0 1 3] It, Mf*S4«DJ:'3K:, llSiti^9©*£ 
Htime>TfABt&Ql£ftimMm<D lfti8i©#ft*l U y 
h;WS»3 1~8mm 3 /Xho— £7 ( 1 IU©ift*ti!if^) 
©SeBrtTiajtU ±RH3fett£8~2 0 mm' Ah 

^^sicinii i ftffi<z>#ftg i u s> h;n§ o ©a® 

#l*Umm' /XhP— £=k Dfc/JN , .flPR 
#Jk©«S-3*jWH*K:fr-5fc», TBURj£4SS 1 mm 
' /*hn-*£U:lcKJtr *«*&«*.&. i^, 
15©#ftSl U y h;USD©m«*fS^2 Omm 3 /7i 
hn-^$Ix.5t, ->U>^S'N©^i!ft#^©## 
i«IS2 0mm' /7.hP- 
^£ATfc-T**S*«**. £*i£©TEMI8:5£ffi£i:EII8: 
ffiflttt. M5tti*tt^£:©Stt£ -t>SQX 
-fb> 5WE«»»fcJ:-3TSeYfr<5fc», TEBt&£«£ 1 
~8mm''/7hD-i'Ollft, -hBStS^MSr 8 ~ 2 
Omm 5 /^hn-^o«iHi*it?afi:iKferntf. ^RS 
«lO«5^i'iJ >^S^©»**MK»©ft2*£|» 
ltT5££i&«T#-3. 
[0 0 14] £©»•&, if*«5©J;p{c, AMB3I&R 

*J6U;fcft««©«i*ittt8K:£'3* 
VsTIMETIB«)fe«i:WI5±IRKJE«SKfer*J:5k: 
LTfeS^o *£1K©ttrt#JBK:j:oT«rtte 

jrrnfcf, «j£v»anE*frTTW!it#t»©tfsr?* j *>v' 

[0 0 15] JEfc:,. W*»6©J:-3fc, J»!HS&ttSi*fc 

««©«l'3JEE*Xttttl^iME*«*< WCTR 
l»e«i:IWE±BrtKe«***<«36r*J:3lCbTt > 
AV». ^£0, #»fB©1BfrtBE*»«*«W<ft:SH^, 

«*i**»©#fc&jta«A<fcD, «rtm*j&t*< 

75: -5 Si', fSrt*SEn-5^ft©SSEn^<^:r), «qt*f 

«8^->u>ys»c#»i/{c< <^«. ^-ngsc, 
«t«TE±iR»«tts*#<«3rrn«, #misj©iiiF*] 

[0 0 16] 
[S69i©*Mi©»tt] 



5 

^L)v^.y^y\zmm\^tc^mmm (i) £017^01 
1 \zm^xmm^-^o i2iik:gt)*^Tx>i?> 

-r— t*;i/x>v>> 1 o©*s;«fc«:, sas*i uil 
TKASn%®AS^KMvc*-^ H 1 3 5:IIT 

5V— - fe?jux>i?>i o©*ia;«ca, *b 

ft. #»«*f#i 4i;ii KfflK»#>^i 5j6»6iS 
J3Et#iE$tx^:^* < rrJ ; £>^— ;n 6SSLT^ISS 10 
ft*. C©3 i E>U-;H 6CB, #*SS**i*tt# 1 4 c 
»IE-ra*»»<OBE* (3 ; E>W-;^EE) Sr^aiT-5M 
»£E*-fe>-!J-l 2 (jKKEAtttti^R) jWRDtttt&ft 

[0 0 17] 5**f— • \£)V3L>z?>l 0 6 Sffii 

) ^HTl*0»at 18 (SMliaft) KftfflSft. Z. 

t^NOxttll 9 7&iR*£ftTV»*. 31 
WNOxliil 9©S«H ±75y^CD#?LSM 20 

[0 0 18] JiONOxftii 9©TSIl:iiMilI 
t>U-2 0^SiSSftTH5. C©#^fi«ir>-9-2 0 
«> NOxill 9©ffiPCDSP«taa$:^ttiU, ^-CDSP 

ttttiMftai^atuTaiiBr*. 5*-r— t*^x>^>i 30 

0 X>^>@TfW?SPlEJ8& (£CF TECUJ 

\ taET*) 2 5KJ:oT#««CD||Btt*jt*»i 4 #118 
) fflSft-5. CCOECU2 5H T^±)V±>D-2 

«fl?-fe>"9--2 0©ffl#«^SR*i^T?NOxlMil 9 

[0 0 19] r©ECU2 5tt, V-f ^Dn>tfi — 
*±#iL-r*|j&3ft, f^Ip^nfcROM 40 

^mmm-fxnif^^. m 3 nms 7 c^-r v y y^— 

^WIBlSSnTHS. U0ECU2 5H £»*#*f&i® 

cx>i?>m^5!^(Dfcje)co*«»tf&^*m*u, x 

C, 02co^i®#tffi(|^7'ny?A$||fT-r.5^i-e. ^ 

£ffi*g*fcj& c: T#mi§<7)j^ij6fi«i^# 1 4 »c n o x mm 

U-CttMBT*. ■ 50 
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[0 0 2 0] OT, i©ECU2 5i:J:oT*fTSn5 

^*tt $w y □ if 7 a <© aasptyg £ b 2 cd 7 d — -? 1 ^ — 

rry~7 \ 0 IT, 

it> *©Xf7 7"10 2T> X>v?>[M^^:-fe>-y-2 

7, 7^-fe;nr>i?-2 6, 2 O^btti* 

$nax>i?>isiteft. Ti7±)vmm* 

£^*&tJ. £CD^, Xf7yi0 3t, x>v j >nie 

$ n* N O X ^fflfiSrS 3 fC^Tv y ^ «fc t) #tti 

[0 0 2 1] 7f'^10 4? ( ±I57.-ry!7 r 

1 0 2T0!*^)5:#gfiSi7Ty7'i 0 3T»tiib 
JfcNOx*tH*£fc»tJWt, #fttt»::«fcDNOxttj« 

1 9 iz^r^^&mmm k> ©mmiz d«a 

C <D¥&^fWS 0 Z * l ««T?«i*#rr « 

»-&©*8*fi!H## 1 4 00 17. UPftJtttWfO S 

SO^PftMSYl J±EXf7yi 0 2-C&*j£/u*£x 

[0 0 2 2] '00^, Xf«;yi0 5f, x>v*>ftffi 

^■■5*— ^iOStffib, *OXf7^10 6T, X>> ! > 
Ste^f* (x>v>(5iegc, 7iri*)UWm) £.W$L%in 
ItfcS^^T, ECU 2 5 C9ROMfCl21S$tlfe"7y 

^>o tbt. ^C07^-v7'l 0 7T, Ji|37^y^"l 0 

lt*©TIS«3e«i:±IS»je«*BI 6 CStVy^f- 

[0 0 2 3] Z\<D)&&, TK«3e«i:±IRKJ£«a, fBS 

a*l U y hJHO l~8mm 5 /7hn-i? (M^L 
<tt2~6mm 1 /Xhn-i?) ©«gfflF*gT^JtL> ± 

IIlUyhM»)8~2 0mm ! i; (M& 

L<tt8~l 2mm 3 /7 hn — ^7) ©fBHrtTig^f 
So ^JA«. #^fi2 U v h;U©4^i§X>^>T*«. 
Ti?g^^ffi«, 0. 5~4mm 3 /7hD— ^7, ±PS^ 

4~10mm' /7hD-^CDilp«5Ttt 
U SP^gl 2 U7 h;U00 8^ii§X>v'>-e«> TRS^ 
^ffitt, 1. 5~12mm 1 /XhD- ^, ±lt£fi. 
1 2 ~ 3 0 mm 1 /T. h n— ^coiSHrtTiSS-T 

5. 

[0 0 2 4] -e-LT, *©XT 7 yi 0 8T. 

•>yi o.4Tjwibfcap»»*Yi*iijngi©aiiMt*ai 
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mix mmmmm\zx=o) \zmmLT&mm&mn 

[0 0 2 5] 22CDJ:3&fi9lcJ:0. l ftft S D com* 

ft&£#<-r£>. * - LT, ^CD^PfCL-T^tBLfc^i* 

SD) *ffffl-r*. COR. ffttJLfclftftSD©^ 
«t»Y*rp|iBSa;S«J:0<hS<a:*»-&k:tt, lftftii 20 

oowMtaYanTORjettB^t&ssTT, 

it i k> ^m^mmy^wm uirr. 

[0 0 2 6] £©*£, Xf'vT'l 1 IT, l^iiO© 

**fcm«, xf'^i i 2fcjt*, lftftso©^* 
»»Y*jtisaa!3e«tajEL/T. ^7/1 1 3 tit 
tj. ±iB^T7yiiiT, i«ftao©^«#t 

*Y*»±IE»3e«£HTT*n«» lftftS 9 ©&!*#« 
Y^aiE-&-riCX-7 : -vyi 1 3 KJltr. Z\<D7>tV71 30 

[0027] m«*f?:*fT-r^*-ii{c«, s»irr*« 

ft**— ttomica&&v>J:5icmiiT9&ff&RP9 

©»ft-e**#rf*»&K:«, ta«*6Nfl©«is 
awwrsi-SK, «*arr*in«©ii*^to** 1 x 40 

[0 0.2 8] 4ftftX>^>T2 0©ftftTi£ 

wrr s^w****©** *s 8 1 1 

.TKHrTSfc. H8t*"rJ:-5fc*l««d:JI5 2«l53^ 

3 Aft* s & £>««»ftfti¥T' 1 xiast-y-r ? ;u©wi, 

4««*6*<5«iJt|t«ft»T? 1 X«28ciM ^;KOM, 
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[0 0 2 9] K±RWU»:*aS»» (1) Tftt, MMm 
Stttti&SZ (gm^igitfi) £x>i/>[Hl<KI$:i:tc* 

^»T**»T**ft***arrsfc#fc, lftft^o 

o««it«YftJ|[ta-r*J:5k:L/fco'c, s»w^*z 

*^V>*^t«, Ltl^l 
D©«*»«Y*aiEttHF«3fc-rail-i:3ft«T?ff, ->u> 

«»«*&«za»£ir»»-&T*>, *Wi*^©»«W*tt© 

NO x©a5c«Kfcfcs6S«ft:««<t»*SrB*«fc 

[0030] b*»t>, ±mmm^m (n ria. 

l$fflK:<koTftft©ffi£^ftfi©Sft©ffin©3&$a^ 
&©^»^&RS/&W«t^T<£ii<h£#jg:u x>i? 

>se*fr t t ic s-o* v>-cft rtsffi't ft rtji 

[0 0 3 1] «*W-r««tt*«-«©Slf5k:{|l6 
«C V x J: 3 fc«iM#T * t tt»#« JET -5 J: 3 fc: U fc <0 

t?> £T©ftft©jTO*#t# i 4 *aswtc«ffl bx 

&£J:«KfSHMt#l 4©*»5l&fl:SRjI:r*i:t3ft«T 
*, »Af££fS]-hT#"5. ft. sfeftflBPfll (1) t?»4, 
l£i»M-r-5mftl&:£> JWfeWIH^ D OSaftl&lZ tl 

cfcOJStBLfc^ *»JE*-fe>-9-l 2T?«ttiLfc«»ffi 
^<hm&B#p B TS0©6ffltti^az tx>i?>|srtEfttifc 
r\?*—9 ft -5=^^ y y«t 0 il'esrr -5Jaft!c£ 

ft ^ 0 C0^Pg#tfi§r^^ < JinJCiO. 

mmrnm (2) ] wibhss^si (d -era, JUtt'ivm 
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hi 2 \z^-rmwm (2) -m. ^*M*it#ffixi 

a*flt«s»sNox»jnti 9K«»f*. bit, *mm 
mm (2) 1 2©^i«w$ijfpyp^^i,oD 

[0 0 3 2] mi 2<D'&<%%ifflffl'7u?7&\ZlS^T 
W&Lfcm 2 07x7^1 0 1~1 0 9 tBCjll 

^n^, mmm\z^ioNOxmui 9\zm^T^m& 10 

KMYZmW-tZ (7x7^12 0) . fLT, 

Ki», MSt>^2 OTflfttHLfcNOxMKl 9 
tHOCDilMHRSTg (flMUE) *«£«am tjt® 

•?mmSL&. (jfSL<ft24 0'C~2 7 0t) fc&^S 

nx^-So 20 

C0 0 3 3] Z\<D7, ; ry7\ 2 IT, i^SSTg *m 
feUmri «kO fcjgfttntf,' 7fy7 p l 2 2 Kit*, a 

y 1 2 4 Kitt?. CtlfcMU SM&fflJETg *«R3ea« 

ti aTtsnn ^^^^"1 2 3 eau*, 
C3ttr. 

[0 0 3 4] ro^ryyi 2 4T11 iiS^x-y^l 
2 2X111.2 3TfK)tbfcai«aWli«JS:4:^lfi(*IBaO 

9©a«#tfiY (uhn-^srj) ^eaa-r-s. £© 

RSfltittlRU, l»ttlS0©^S«Y3^ISttS« 
£(±TSnH Xf-;^12 6 izMtStfii 1 9 <D 

«*J#*Yj&«TIBI93fcll± <3 t>/J%S tttttf, X-ry 7 1 
2 3 teg? 9 . M^ffift^ 1 »«*4>S-a-'T 1 JtCHf^ 
D YSSCfflbfi-T Ufy^l 2 4) . 
[0 0 3 5] ZL<D£5\ZVT l^^r,<DW^M&Yf)t 
TfBXtfe&SUitztttiti. Xf'^l 2 6 Kit*, i» 
«SiO<D«i«l**YS±|R«j£ffiiJfc«U l^flfSD 40 
©aSSJgYj^ilg^effi^gfe^frftfcJ, 
12 7Kit*, l««£D©SMtJ#*YS±H«j£*K: 
UtiELT. 7x7^1 2 8fCjttf. Sit. ±IE*^y:/ 
1 2 6T> 1 KS ©a«£tSY;fr*_tfSi|g5gtt«TT 

t«fc»3SLttjL7t l^fiss'rjco^isstfiY, ®?mnw, 
*f**fr-r-5«^(rtt, wis^ss^si (1) trac<, 50 



0-288067 

10 

[oo3 6] &,±mm^tzmmmm (2) -era, $aa 
s-t>-y-2 0TtaibfcNox»ii 9 mo 
Tg tisjijaso^fflx-^tbTttffiu, »assT 

g *tHUtjB«Tl BTF©Bf«, «i**f««S8c£it!iilU 

[0 0 3 7] *»iaaTg tf«Rj£fi£Tl ±D*> 

Si©i>J-&£i!>&< Lfcl»*NOx«*tl 9 

*. ^ntC^D. NOxMil 9 T«i«St*B»*»««6r 

Sit^T, NOxiM;4S©fl£T*l»<*. 

2-r^tBLfcn^&>i/-;n 6 [*ICO^!j6fffi^$;%^U 
t5. «T> Ell 3®ai«*f§!lffll7 P D^5AC05aSrt^ 

'^13 1T, «lfI«IfX^«LTX = Ot 
U ^K<D7,=rvrf\ 3 2T. x.>i?>mifc&±.>D-2 
7. ^^-ir^Hr>-tJ-2 6 , tt^jast>tf2 O, im& 

So'vix, x>v> i o^egfasn-sNOxgfttis* 

HI 3 tC^fV y T/^-* «fc 0 flLffiT-S, 
[0 0 3 8] ^ICOa, Xf7yi3 4T> ±f2Xf77* 

l 3 2-r;m^h J tz.m%U&iz7,^v-fi 3 3-effffiL 
fcNO xSfffiSitcS^ViT, a«*fCJ: 9 NOxiSigjE 

i 9 ic#i&-r"<*wfci*ras0©«ift0«&«z (g*& 

0O«iJHt«Yl Sr±S3^5 i »y7'l 3 2TB^*a^«X 

[0 0 3 9] dcoa. 7f7 7*l 3 5T, X>^>ft«f 

y^-^±0fftBL, K.<n*=rv-f 1 3 6-C, ±!B^.x 
7 7"1 3 ^TfffflL/taSltaYl ^MlElwa'e^fi« 

^ 7f77T3 7t, a«l*S«SEffiX£^J6^$ 
nfcTIRR^tttJtttb, a«#««*ttX*iTfSIS^ 

1 3 2^57>^^^ > 1 3 7*-C©ffla*«'D5g-r. 
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T?***i**oTiafl[-c*<&x>5?>o i sm©g^s 

1 U y MVeMO l~8mm J (1SL<(J 
2-6 mm 3 /7hD-i?) ©«5Bi*JT^$ tlT^ 

[0 0 4 0] ZL<D£?t£mm\Z£9. l^fiSOro^Bg 

LTg^^;U#©a«*fg£*gffU ^©»fffflX*l 

yyi 3 8JCiH*, fftft^'ry-fl 3 4Tff fcti 10 
«rimaD©(8ffl«i(&«Zt*8»BE*i:K:afe^T, ft* 

^Tig.m^'oommttmY (l^ha-^io) 

HKje«±D/jNS<«:*«^Ctt. Iftffii3 9©fti8tt 
«Y*nFISI»e«lsil±tft:**T, ftttlfftffift&M'l'' 20 

[0 0 4 1] dODft, Xf7 7'13 9t. lSCflnSO© 

ff^l4 0Ci*. lMIS^DWftltMMY^iK^ 
^ffl(CffiiEL-r> ^fy^l 4 llcjMJ. uuT, ±ES 
IKtffltt. fti«»*B»*»^U>^aKW*L)it»«i«*f 
iO±RtT85I>y>CD l««oai«Il "J -y WW 
i0 8~2 0mm' /Xt-D-i? (ISKli8~12 
mm 1 /Xha — 57) <D|gH(*gTIS€$nTV^. 30 
[0 0 42] tfc, ±fEXT7yi3 9T, lfUgyiD 

<o««w*Y*«±iafflaett£ATT?*n«. 1 o © 

ft'SWSYSrMiE-a-rCX^^yi 4 llcJttf. CCO 7, 
77^14 1-Cll ±»L&fflaK:.fc9J)CttiLfcl»lf 
IS 9 ©«*ft«Y, ft«#tBm MMgfitCf^T 
«*W*B^**e*MMt#l 4fCffl*U, L 

«, tnescftra (i) ∋<, fwtitT*»«f««— 

*. 40 
[0 0 4 3] gUiKQgL&fcllBMi (3) Ttt, flMUt 

ft*#n?ojiR»ffi*-fi*ii5^«-&'rt>, ®?ta-N(Dft 
[0044] *mmmm o> r«, TES^fii so 
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±KK3fe*«r^«i>K^Lfc*«, MG&J&ttH (1) tH 

ffi"r*j:3k:uTfeAv». *mmmm (3) t 
£*RWE;>j£:£/t5.*— ^trsei 1 4 <n-^jt-^ v 7 

Ati>y>IStti (x>i?>lHi(Egc<f) t$A7^ 

[0 0 4 5] H 1 W->^^A#ifig^lTtt. NOx 

flUKl 9'T««»C»«SaE-t>-9-2 O^SfLT. NO 
xg4« 1 9 T«©»«ilflE*ftfciStaaroftffl t LT^ttJ 
f SJ^fcUfctf, #aa«-fe>-!J-2 0©H««Bftt, 
NOxill 9<Dte®Xn±ffimT~&-DT ! b£k<. £© 

[0 0 4 6] ft, ±E#H»»!Rt4, ViTftfe*».W4 

f)»:w:4aii5fcKB;t3nt\ ^©^i&T&^Tfc&u 
11a, tV— t*;ux>>'>}c^$n-r. i^rt*#i- 

(He*) SC^VU>X>>?>{C ! &ilfflpIfigT*S. 
[0®©fSm&l&Bj] 

[01] *%m<vgmwm (1) t*tx>j;>iwi-> 

[0 2] ^jfi^ffi (l) K«i?«&iMttffif|:7njr9.A 

[0 3] x>>'>[Eieici7i'-(r;i/9IS^e.NOx , #tB 
ft*** 5 3/5*— ^©— ^JSrM^WI'^-TE 
[04] S^MSiNOxg^ai»^&mfi:P#P H 1^0©e 

[05] x>^>A«ft»««*^6ftijtit«mas*«> 

5 T y 9 ©— #J fc^f 0 

[0 6] «rtffi*i«rtfflSd»6TIRI93t«t±liRia3t 

[07] x>s;>iie»cie}ft4jae*z*6aijwrt-« 
[08] a<estf ««®©jibj^©— «**f^-f a^-v 

— h (-€-©1) 

[0 9] ^ftt^zmffiolMfroi-mZT*??^ 
-h (*©2) 

[010] a*Stf-5«®©JH#©-#J£^-f:?-r 
^- h (^©3) 

[011] a*«r*a«©jHj!5©— wssR-r^-r A5 1 

h (^©4) 

[012] USE^ffi (2) \z*$tfzm&ftUffl7n?? 
[013] 9EK9tt'(3) tc^tt-saiftMSlffliyD^^ 
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